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A PRIMER OF PROGRAMMED INSTRUCTION IN FOREIGN 

LANGUAGE TEACHING 

John B. Carroll, Harvard University 



Carroll commence son article par unc introduction generate relative au domainc dc Tinstruc- 
tion programmee. II cn defmit la terminologie ct fournit unc bibliographic dc base. D apres 
lui Ics principes psychologiques dc la programmation remontent aux etudes dc B.F. Skinner 
sur Ic conditionnement operant, dont il fait un bref resume. Unc discussion sur Ja graduation 
dc la presentation, sur un enseignement *'lineaire*' par comparaison k un enscignement par 
"aiguillage'*, ct sur d autres sujets dc recherches cn cours, vient completer cet expose. 

Dans unc seconde partie, Carroll considere Ics possibilities d'application dc Tinstruction 
programmee a 1 enseignement dcs langucs etrangercs. II insiste sur Timportance d 'unc exacti- 
tude minutieuse, pour deiinir Ic comportement final requis. Bicn qu'une gamme ctendue dcs 
competences linguistiques puisse ctre enscignee independamment par un cours programme, 
Ic systeme normal se^^a probablement d'utiliscr a la fois programme ct professcur. Ap^'cs un 
commentaire sur Ics programmes d enseignement dcs langues etrangcrcs deja existants, 

1 auteur examine Ics defauts possibles dc Tinstruction programmee. Pour terminer, Carroll 
examine brievement Ics questions posecs ptr Ics prix dc revient ct la realisation pratique. 

Im ersten Tcil seines Aufsatzes gibt Carroll cine allgemeine Einftlhrung in das Gcbict dcs 
Programmuntcrrichts. Er dcfmicrt die Bcgriffc und licfcrt cine grundlcgcndc Bibliographic. 
Er ftihrt die psychologischen Grundlagcn dcr Programmicrung auf B. F. Skinners Arbcitcn 
zurOck, die er zusammenfassend darstcllt. Eine Diskussion dcr ,,Stufendimensionen*', dcs 
Problems geradliniger statt lateral verzweigtcr Lernstoffanordnung und andercr Gcbicte dcr 
aktuellen Forschung bcschlicfit den Tcil. 

Carroll untersucht dann die Anwendung dcr Programmicrung im Frcmdsprachcnuntcrricht. 
Er betont, wic wichtig dabci cine prizisc Bestimmung dcs cwUnschtcn Ziclcs ist. Obwohl 
man mit einem programmierten Kurs cine grofie Reihc sprachlicher Lcistungsbcrcichc unab- 
hingig lehren kann, wird doch wohl die Kombination von Programm und Lchrcr die normalc 
Methode werden. Nach eincr Betrachtung von bcstchendcn Fremdsprachenprogrammen unter- 
sucht Vf. die mdglichcn Fallstrickc dcs Programmuntcrrichts. Mit cincr kurzen Erdrtcrung 
dcr Kostenfrage und allgcmcincr Problcmc dcr Durchfahrungsmoglichkcitcn schlicfit dcr 
Artikel. 



THE ORGANIZATION OF THIS PAPER 

This paper has two major divisions: I, A General Introduction to Programmed 
Instruction, and II. Application of Programmed Instruction in the Teaching of 
Foreign Languages. In the first part, reference to p^roblems of foreign language 
teaching will be onlj’ incidental, since the major purpose is to introduce the reader 
to programmed instruction as it has developed in the broad field of education. 
Much attention will be paid to the psychological principles underlying programmed 
instruction. 



♦) Adapted from a work paper prepared for the Seminar on the Training of Teachers of 
Foreign Languages, University of Washington (Seattle, Wash., U.S.A.), August, 1962. 
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I. A GENERAL INTRODUCTION TO PROGRAMMED INSTRUCTION 
WHAT IS PROGRAMMED INSTRUCTION? 

Programmed Instruction is a kind of teaching based on a carefully integrated 
psychological rationale. It has only a small number of defining characteristics, and 

t is important to keep these in mind in order to avoid confusion with a number of 
Ideas (e.g., the notion of a "teaching machine”) which have somewhat fortuitously 
come to be associated with programmed instruction. In what follows, we shall be 
defining not only programmed Instruction but also such associated words as 
pmgmm (&e detaUed series of teaching materials which are prepared In advance and 
then used to teacn a given skfil or subject-matter) and programmer (one who prepares 

a program). We will try always to use the term program in Its special sense rather 
man its general sense. 

The defining characteristics of programmed Instruction which we shall list are 
those characteristics which are essential to It. Instruction is not programmed Instruc- 
tion unless all three are present; what may appear to be a program is not really a 
program unless It has all three of these characteristics. 

(1) Programmed Instruction must be based upon an adequately detailed specifi- 
cation of the "terminal behavior” (that is. new skfils. knowledge, or response 

ten enc es) which the progr ammer desires to produce in students taught by the 
program. ^ 

(2) The material of instruction must be organized and presented In a carefully 
designed sequence of steps such that to the greatest extent possible, each step Is 
inade easier by virtue of the material learned In previous steps. As a corollafy to 
this requirement, the steps must also be of an appropriate size for the student to 
master readfiy : a student may be ready to take a larger step If he has been properly 
prepared for it, and thus the program can lead to more efficient learning If sequenc- 
ing and step-size have been properly attended to in preparing the program. In 
practice, It is found that the optimal size of step is considerably smaller than is 
usually assumed by inexperienced programmers. 

(3) The student must have an opportunity to test his mastery of each critical step 
as he proceeds through the program. The program Is so constructed that correct 
responses are promptly confirmed and the student Is led to understand and correct 
wrong responses. When the material is properly programmed, simply exhibiting 
the correct answer will usually enable the student to do this. 

Defined in terms of these three characteristics, Is evident that programmed 
instruction Is fundamentally nothing new. It has been said that the methods of 
teaching Introduced by Socrates have much in common with programmed in- 
struction, and this is true if we assume that(l) Socrates had In mind a distinct 
series of terminal behaviors” (knowledges, understandings, appreciations) which 
he wanted his students to achieve, (2) that he ordered the steps of his argumentation 
In something like the optimal way to promote those terminal behaviors on the part 
of h:s students, and (5) that he asked questions at all the right places to allow his 
students to test their achievements. The Idea of breaking Instruction down Into 
small steps is at least as old as Descartes, who wrote that in studying any subject he 
found it useful to : 
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"... diviser chacune des difBcultes . . . en autant de parcelles qu’il se pourralt, et 
qu’il serait requis pour les mieux resoudre. ’’ 

And further : 

.conduire par ordre mes pensces, en commen9ant par les objets les plus 
simples et les plus aises a connaitre, pour monter peu a peu, comme par degres, 
jusques a la connaissance des plus composes ; et supposant meme de I’ordre 
entre ceux qui ne se precedent point naturellement les uns les autres.” 

It is evident also that a classroom teacher can conduct his instruction in the 
manner of programmed instruction, and that programmed instruction can occur 
in the language l-iboratory. What the proponents of programmed instruction are 
fond of pointing out, however, is that traditional instruction often fails precisely 
because one or more characteristics of programmed instruction are absent. That 
is, a teacher can fail if he has not made an adequate analysis of the behavior h^: wants 
to teach, or if he fails to sequence his presentation properly, or if he fails to elicit 
and confirm trial responses of students at every critical point in the instruction. 
This last step is practically impossible in the conventional classroom : even in the 
so-called "recitation method,” only a relatively small number of the responses of 
one’s students can be explicitly tested in a class hour. Confirmation of student 
responses, however, is relatively easy to arrange for in the language laboratory. 

It is because programmed instruction is so difficult to conduct in the traditional 
classroom that various special ways of conducting it have been devised. 

In the first place, the concept of the "program ” has developed. In practice, the 
program is a definite series of stimuli (usually visual, sometimes auditory, and they 
could even be tactual or olfactory if necessary) that are to be presented In some 
specified sequence to an individual student in such a way as to elicit active responses 
firom the student and inform him of the appropriateness of those responses in 
the light of the goals of the program. Usually the program is divided into "frames”; 
each frame may present some new piece of instruction, and in any case calls for 
one response or a small number of responses from the student. 

Secondly, various special presentation devias have come into use. Some programs 
are presented in the form of books: "programmed textbooks.” In these, the 
"frames” are printed on successive pages in such a way that the student is encoura- 
ged to make a response to one frame and confirm it before reading the next frame. 
Other programs are printed on sheets of paper or continuous folded forms that 
can be used with specially designed "tea' hing machines” which expose the pro- 
gram frames one by one. Some teaching machines are even more complicated, 
accepting programs prepared on magnetic tape (for auditory stimuli) and/or film 
(single frames or sometimes even moving pictures). In principle, a might 
be used as the presentation device for a program, but most programs are designed 
for use without a teacher, and in this sense they are said to be "self-instructional.” 
Indeed, one of the advantages claimed for programmed instruction is that it saves 
the teacher from the ordinary repetitive routines, and thus allows more time for 
the creative aspects of teaching. 

It is characteristic of most of the standard presentation devices that they allow 
the student to go at his own rate. Students may take various amounts of time to 
study or to respond to items, as long as eventually they make the desired responses. 
Presentation devices can of course be designed to require rapid responses if rapid 
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Responding is specified as one aspect of the terminal behavior desired, but basi- 
cally, the requirement that students should proceed step by step through a pro- 
gram, testing themselves as they go along, means that instruction has to occur on 
an essentially individual basis, in contrast to the conventional classroom proce- 
dures in which it is assumed that all students are following along with the teacher 
at identical rates. Since there is considerable variability in rates of progress, pro- 
grammed instruction brings into sharp relief the administrative problem of how 
to deal with students of dlfi^rent degrees of learning ability. If it is intended that 
all students will eventually achieve the same level, and no more, the length of time 
allotted for instruction will have to vary for individual students ; if it is intended 
that all studests will be under instruction for the same amount of time, more 
elaborate provisions (possibly including longer programs or a greater variety of 
programs) will have to be made for the &st learners. 

A word should be said here about the error of assuming that there is a neces- 
sary connection between programmed instruction and '.'teaching machines.” Even 
if we pass over the possibly unfortunate connotations of the term teaching madtim, 
we must still stress that programmed instruction is only incidentally associated 
with teaching machines. The teaching machine is only one of the possible means 
of presenting programs ; programmed textbooks or even ''programmed Instruc- 
tors” may be equally efiective. Indeed, some experiments have found that pro- 
gjrammed textbooks are in certain circumstances more effective than teaching 
machines. On the other hand, it is almost inevitable that some kind of mechanical 
or electronic aid (such as the tape recorder) is desirable for the presentation of 
auditory stimuli; there need be no fear of the "teaching machine” if it actually 
aids in the presentation of a teaching program. It is the program, not the machine, 
that teaches. 

It may be useful to conclude this section by mentioning a few examples of 
teaching procedures that are not programmed instruction, although some have 
thought them to be. . . . 

Most common among these is any procedure which merely elicits answers 
without being designed for teaching. A list of test questions to which the student 
is required to respond without being told whether his answers are correct will 
t**ch, if at all, only fortuitously. A similar list presented in such a way that the 
student is informed of the correctness of his answers after some considerable 
lapse of time (even a few minutes) will teach somewhat more, but not as effectively 
as when the informr^tion is given almost immediately after each response. Some 
"workbooks” are very close to programmed instruction, but others fall for short 
because they fall to pay attention to how they impart information, how they sequence 
the exercises, or how the student's answers are confirmed. 

Even though a great deal of care may go into the preparation of a film, a tape, 
a television program, or even a lecture, these forms of instruction cannot be re- 
garded as programmed if they do not require active response on the part of the 
student and confirm the correctness of his response. 

Finally, a set of directions, even though they may evoke active response from 
students, is not necessarily programmed instruction. Merely telling a student to 
do a series of things will not necessarily teach him anything. 
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PROGRAMMED INSTRUCTION; A BIT OF HISTORY 



Although the basic ideas of programmed instruction are not novel, the con-- 
scious formulation of these ideas and the actual realization of their potential were 
slow in coming. Various kinds of instructional machines have been ofifered to 
the public ever since 1809 when the first U. S. patent for an educational device 
was issued, but few if any of these machines were accompanied by Instructional 
programs that incorporated all the essential features of programmed instruction 
in the contemporary sense. The psychologist Sidney Pressey did Interesting work 
with "teaching machines” as early as 1924, but his programs were essentially 
lists of test questions and were not specially planned for teaching. Various Instruc- 
tional devices developed by th„ U.S-. armed services in World War II Incorporated 
some aspects of programmed learning, e.g., detailed task analysis. Immediate 
confirmation of results, and shaping of behavior by successive approximations, 
but programmed instruction did not at that time become organized as a thoroughly 
integrated technique in education and training. Even the language laboratory 
methods that developed in FL teaching shortly after World War II cannot be re- 
garded as representing a full-blown technique of programmed instruction, be- 
cause the language laboratory tended to be looked upon chiefly as a place for 
drilling materials originally presented by a teacher in the classroom., and the idea 
of small- step programming was not adequately realized in the teaching materials. 

Credit for arousing psychologists and educators to the possibilities of pro- 
grammed instruction goes to B. F. Skinner, professor of psychology at Harvard 
University, who published in 1954 an article entitled "The Science of Learning 
and the Art of Teaching” (Skinner, 1954). Here Skinner set forth some principles 
of learning that could form the basis of programmed instruction, and reported 
early experimental work in the teaching of arithmetic by a programmed teaching 
device. But the idea of programmed instruction met with certain kinds of resistance; 
some were afraid that it would make learning too routine and uncreatlve, or that 
it would gradually replace the teacher ; others saw practical difficulties in developing 
programs and reliable presentation devices. Skinner himself at first found con- 
siderable j’ifflculty in getting either philanthropic foundations or commercial 
organizatic IS inte»'ested in supporting his work. It was not until about 1958 
(partly, no doubt, as a consequence of the first Soviet success with space flight) that 
the public awoke to the possibilities of programmed instruction as a means of 
securing better school learning. It was about this time, too, that commercial 
organizations began to see the profit-making possibilities in programs and devices 
for presenting them. Some of the first large-scale experiments in programmed 
instruction were in the training of industrial employees. 

The leaders in programmed instruction have by and large been psychologists 
and other individuals whose convictions about the possibilities^ and values of 
programmed instruction have stemmed from their awareness of the psychological 
principles underlying it. 

Among the books and other sources that are particularly valuable for getting 
acquainted with and keeping abreast of the whole field of programmed Instruction 
are the following (including several publications specifically in the field of foreign 
language teaching) ; 
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Center for Programed Instruction, Inc. Programs, *62 : A Guide to Programed Instruc- 

tional Materials Available to Educators by September 1 962. Washington : Govt. Printing 
Office, 1962. 

Foltz, C. I. The World of Teaching Machines. Washington; Electronic Teaching Labor- 
atories, 1961. 

Fry, E. B., Bryan, G. L., and Rigney, J.W. "Teaching machines : an annotated 
bibliography.” Audio-Visual Communication Review, Vol. 8, Supplement 1, I960. 

Fry, Edward, Teaching Madrines and Programmed Instmction. New York : McGraw Hill, 
1963 

Green, Edward J. The Learning Process and Programmed Instruction. New York : Holt, 
Rinehart and Winston, 1962. 

Holland, J. G., and Skinner, B. F. The Analysis of Behavior ; A Programmed Textbook. 
New York: McGraw-Hill, 1961. 

Lumsdaine, A. A., and Glaser, R. Teadsing Machirus and Programmed Learning: A 
Source-Book. Washington : Department of Audio-Visual Instruction, National 
Education Association, 1 960. 

Morrill, Charles S. "Teaching machines: a review. 'Psychological Bulletin, 1961, 58, 
363-375. 

Morton, F. Rand, and others. Programming of Audio-lingual Language Skills for Self-in- 
structional Presentation: selected work papers presented at the First Conference 
of Language Programmers, April, 1961, Ann Arbor, Michigan. Ann Arbor: 
UniVer. Mich. Language Laboratory, 1962. 

Rigney, J. W., and Fry, R. "Current teaching machine programs and programming 
techniques.” Audio-Visual Communication Review, Vol 9, Supplement 3, 1961. 

Ross, Wilbur, L., Jr., and others. Teaching Machines : Industry Survey and Buyers Guide. 
New York: Center for Programmed Instruction, Inc., 1962. 

Silberman, Harry F. Self-teaching Devices and Programed Materials. Santa Monica, Calif.: 
System Development Corporation, 1962. 20 p. (SP-Series No. 663)*) 



BULLETINS AND PERIODICALS 

AID {Auto-Instructional Devices). Published monthly by INRAD, Educational and 
Training Methods Division, P. O. Box 4456, Lubbock, Texas. 

Audiovisual Instruction. Published bi-monthly by the Department of Audio-Visual 
Instruction, National Education Association, Washington 6, D. C. 

MLAhstmets. Issued by the Department of Foreign Languages and Literatures, 
Orange County State College, Fullerton, Calif. 

Programed Instruction. Published bi-monthly by The Center for Programed In- 
struction, Inc., 365 West End Ave., New York 24, N. Y. 

Journal of Programed Instruction, published monthly, by the Center for Programed 
Instruction, Inc., 365 West End Ave., New York 24, N. Y. 



*) [Editor's note] The following recent publications can be added to this list : 
Margulies, S. and Eigen, L. D. Applied Programmed Instruction. New York, 1962 
Coulson, D. E. Programmed Learning and Computer Based Instruction. New York, 1962 
Lysaught, J. P. and Williams, C. Handbook of Programmed Instruction. New York, 1962 
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As oi this writing, in 1 963, it must be said, that the field of programmed instruc- 
ti<m has not as yet found a settled place in Aiperican education, nor in American 
industry. While it has grown out of infancy, it is like a vigorous, but somewhat 
wayward and undependable child, equally likely to succeed ad nirably or fail miser- 
ably. It is too early to say to what extent American schools are going to accept pro- 
grammed instruction and the accompanying paraphernalia of teaching devices. 
However, Ross and his co-authors in Tmhing Machines : Industry Survey and Buyers’ Guide 
(cited above) predict that the school year 1962-1963 will see fairly large-scale tryouts 
of programs in the larger and wealthier schools, particularly if results of experimen- 
tation in the year 1961-1962 are promising and reports are circulated. Neverthe- 
less, they note that schools expect to use teaching devices only as supplements to class- 
room instruction, and they predict that shorter," topical” programs keyed to existing 
textbooks will have greatest early success. 

Actually, relatively few instructional programs are publicly available. The above 
cited Programs, ’62 was able to list only 122 programs, spread over many different 
subject-matters and grade levels, which would be available commercially by Sep- 
tember 19621). These programs, to judge from the information and sample pages 
included in this publication, vary widely in length and quality. Not all of them 
truly conform to the definition of programmed instruction set forth here, for some 
programs are merely lists of questions. Only a handfhl (about 20 %) contoined more 
than 4000 frames, and few programs were designed to occupy more than about 30 
or 40 hours of a student’s time (the equivalent of about 6 to 8 weeks of instruction 

in a high school). In the modern foreign language field, the following 10 programs 
were listed : «= r o 

French: 

Elementary French (Rickert and DuBois) ; General Programmed Teaching Cor- 
poration; 2510 frames; 18 to 23 hours to complete program. (No tapes) 

German: 

German A (Ellert); Encyclopedia Britannica Films, Inc.; 5050Hframes with 12 7” 
tapes requiring 23 hours); 60 to 75 hours required to complete program. 

Modern Language- Series : German (Ventola and Wfison); TMI-Grolier; 3643 
frames ; 1 7 to 30 hours required to complete program. (No topes) 

Hebrew: 

Modern Language Series : Modern Hebrew (Bloom and Smith); TMI-Grolier ; 
1900 frames; 15 to 25 hours required to complete program. (No topes) 

Russian: 

Modern Language Series : Basic Russian Reading (Wilson and Ventola); TMI- 
Grolier; 1994 frames; 18 to 22 hours required to complete program. (No topes) 
Spanish: 

Automated Spanish (Barcus); Denver Public Schools; 2016 frames; 20 hours 
to complete the program. (No tapes) 

Spanish A (Sapon); Encyclopedia Britannica Film, Inc. ; 6602 frames, with 22 7” 
tapes requiring 39 hours; 50 to 85 hours required to complete program. 

Introductory Spanish (Sullivan); Encyclopedia Britannica Films, Inc.; 3276 

frames with 7 7” tapes requiring 15 hours; 40 to 45 hours required to complete 
program. 

')The 1963 edition of this publication lists 352 programs, 21 of which are in modem 
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Spanish U-3002 (Univox Institute, Inc.); Universal Electronics Laboratories 
Corp. , 2160 Frances ; 30 to 36 hours required to complete program. (No tapes) 

Modern Language Series: Basic Spanish Reading (Wilson and Venttda) ; TMI- 
Grolier; 3400 frames; 17 to 30 hours required to complete program. (No tapes) 

This is a good showing for the modern language field; in fact, in terms of the 
estimated number of instructional hours required, these ten modern language pro- 
grams accounted for 1 3 % of the total number of instructional hours required for 
72 programs in all areas for which data were given (programs in mathematics 
accounted for 49 % of the instructional hours). It is known that many other foreign 
language programmed materials are in preparation. 

At this early stage in the history of programmed instruction we are not able to 
say much about the evaluation of programs. Research data on the actual effectiveness 
of programmed instruction are meager, unless one is willing to take at face value 
the fact many students do indeed successfully complete programs, thereby de- 
monstrating at the very least their ability to respond successfully to the programmed 
materials. In 1961, a joint committee of the American Educational Research Asso- 
ciation, the American Psychological Association, and the Department of Audio- 
Visual Instruction of the National Education Association released a statement 
advising prospective users how to make preliminary evaluations of programmed 
materials ; the statement stressed the importance of examining the program "to 
determine what the student is required to do and whether the student's responses 
reflect the kind of competence which the "ducator wishes to achieve.” But it also 
urged that users press publishers for information about "what students actually 
learn and remember from the program.” Educational Testing Service in 196 I re- 
ceived a grant from the Carnegie Corporation to enable it to make methodological 
studies of how to evaluate programs, but a report cannot be expected until about 
1963. 

Although it can be argued that a low error rate is desirable, the mere fact that 
a program has a low error rate is no guarantee that it teaches anything, for it may 
be essentially a series of easy directions or highly prompted frames. One proposal 
for evaluating programs is to extract the "unprompted” frames (that is, frames for 
which the answers are not suggested by material in the frame itselO and administer 
them to students as a test of achievement after they have been through the program. 
In general, the results of such a test would be useful for evaluating the program, 
but if the unprompted frames still do not represent the terminal behavior set forth 
in the specifications for the program, the test will not provide evidence as to the 
degree to which the terminal behavior has been acquired. The solution is either to 
modify the frames in question before putting them into a test, or to construct an 
appropriate test of terminal behavior supplementary to the program in order to 
test transfer. 

A major problem besetting the field of programmed instruction is the cost of 
creating and testing programs. Estimates of costs range from $4 to $25 per frame, 
so that an average sized program with, say, 2000 frames might cost anywhere from 
$ 8000 to $50,000. Obviously, creation of programs appears to be economically 
feasible only where high-volume sales can be expected. 
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FUNDAMENTAL IDEAS OF PROGRAMMED INSTRUCTION 



We have said that programmed Instruction has three essential characteristics : 
(1 ) it is based upon a precise analysis of the behavior desired ; (2) it seeks to organ- 
ize the instruction in the best possible sequence and in the best possible sizes of 
steps to produce optimal efficiency in 'learning; and (3) at every critical point in the 
program it provides the student with an opportunity to check his learning. We 
have also said that the warmest supporters of programmed instruction have been 
psychologists who are convinced of the soundness of the psychological ideas be- 
hind these characteristics of programmed instruction. It is not necessary to have a 
thorough knowledge of psychology in order to understand these ideas; they are 
simple and obvious once they are understood. 

The fundamental psychological notion underlying programmed instruction is 
that it is possible to describe and classify the behavior of an Individual, and cause 
consistent changes in it by certain definite procedures. This idea is based upon 
the study of overt, observable behavior — that is muscular movements of various 
kinds. Including those producing speech - because this kind of behavior is easiest 
to deal with scientifically. Nevertheless, the psychologist has reason to believe that 
the principles underlying overt behavior are also applicable to such forms of covert 
behavior as "thinking” and "imagining,” which are observable. If at all, only with 
difficulty. 

All overt behavior may be classified under two major headings : mpombnts and 
operants. Respondents are reflexes of various kinds Oike the knee-jerk reflex, the 
pupillary reflex to light, and the salivary reflex) which are largely Involuntary and 
subject only to the kind of conditioning (called "classical conditioning”) studied 
extensively by the Russian physiologist Pavlov. Operants, on the other hand, are 
responses (generally of the skeletal musculature) which are subject to another kind 
of conditioning, called operant conditioning, which occurs whenever the probability of 
the occurrence of a response is under the control of stimuli follow the response 
in some contingent relationship. The contingent relationship is one in which such 
a stimulus always follows the response within a short time, or follows it more often 
or more promptly than pure chance would allow. Any stimulus that causes these 
responses to increase in probability, i. e., occur more frequently, is called a reinforcer. 

In common sense language, any response that can be rewarded (reinforced) and 
that as a result tends to occur more frequently, is an operant. Most of the responses 
we are interested in teaching are operants, and in any case, the rationale of pro- 
grammed instruction applies more directly to operant conditioning. 

If one desires to change behavior, one way to do it is to wait for desired re- 
sponses to occur and then reinforce, or reward them. But it is not always necessary 
simply to wait for responses that one can reward; one can "prompt” them in some 
way, either by presenting a direct stimulus for their occurrence, or by presenting 
some related stimulus which will tend to evoke them. (For example, one can cause 
the student to read a particular word, or think of a word that rhymes with a certain 
word.) Further, one can shape the behavior desired by first rewarding any response 
that has some resemblance to the desired response, then rewarding only responses 
that come closer and closer to the precise response desired (sometimes this process 
is calles "changing the topography of the response.”) 
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V 



Let us carry this analysis a little further to cover the process of forming discrimina- 
tive behavior. By reinforcing only responses that occur in the presence of a certain 
stimulus, symbolized S^, and withholding reinforcement from responses that may 
occur in the presence of another stimulus, symbolized (read "S-delta”) , it is 
possible quite readily to cause the individual to discriminate between and S^(if, 
of course, the discrimination is within his sensory capacities). 

There are many other psychological concepts in the system of behavior analysis 
being drawn on here— a system that is largely the work of B. F. Skinner, but the 
few ideas presented above will serve most of our purposes in the consideration of 
programmed instruction. There are, to be sure, controversies about the adequacy 
of this system of behavior analysis, but it is doubtful that they concern matters 
that will affect the success of programmed instruction in any significant way. 

As applied to programmed instruction, these psychological ideas can be trans- 
lated into the following set of precepts : Decide what responses you want to teach. 
Arrange matters so that these responses, or approximations to them, will occur 
on appropriate occasions. Reinforce the desired responses until they occur with 
satisfactorily high probability. In order to teach a discriminative response, reinforce 
it in the presence of the and withhold it when you present an S^. 

Most of the responses desired in programs teaching subject-matters like history, 
physics, etc., are discriminative verbal operants. That is, they are verbally-suted "an- 
swers” made to specific stimuli. Usually, too, they are operants that can be assumed 
to occur already in the repertoire of the student before he begins instruction. For 
example, in . teaching the date of the Declaration of Independence we desire to have 
the student say "1776” (words he already knows) in the presence of the discrimina- 
tive stimuli ’’Declaration of Independence, date?” Various means might be used 
to "prompt” such a response, e. g., by having the student read a poem about "The 
spirit of ’76” or by pointing out the similarity of sound in independence and seven- 
teen seventy six. In programs for teaching foreign languages, the responses de- 
sired are also discriminative verbal operants, but they are in addition responses 
that (at least in their complete form)are not initially in the repertoire of the student. 
Hence, a considerable amount of "shaping” of these new responses must be done. 

j^rogrammed instruction assumes that the stimuli intended as reinforcers really 
act as reinforcers, that is, that they will operate to increase the probability of correct 
responses. For students who are already "motivated” to learn, any signal that a 
particular response is correct appears to act as a reinforcer. Furthermore, for 
these students, the reinforcing of correct answers tends to have a generalized effect 
in the sense that it reinforces their continued attention and effort. It has been found 
that students work more eagerly and enthusiastically on programs in which a 
large majority of their responses are correct than on programs in which they make 
many errors. And other things being equal, learning is more efficient in the former 
kind of program, if only because it takes students time to make errors and correct 
them. 

At the same time, the reinforcements or rewards provided by the confirmations 
of correct responses in a course of programmed instruction do not of themselves 
"motivate” the student. The student must "want to learn” for some reason or 
other— either for "intrinsic” reasons (e. g., that the knowledge gained will be useful 
to him, or that he enjoys this kind of learning) or for "extrinsic” reasons-that he 
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must pass a requirement, that he must prove to himself his ability to learn, that he 
wants to get high grades, etc. Confirmations of correct respoxises are valuable to 
the student in three ways^-flrst, they make him aware of general progress in 
learning; second, they give him knowledge of exactly what responses are correct; 
third (if he is "motivated”), they may also enhance the probability that on any future 

occasion when an appropriate stimulus is presented, the correct response will be 
made. 

Programmed instruction should not, however, (we repeat) be expected to 
motivate a student who does not wish to learn or sees no utility in learning, unless 
special anention is paid to the kinds of rewards that are provided. The rewards 
constituted by confirmations of correct answers must sometimes be supplemented 
by more tangible rewards (money, tokens exchangeable for gifts, candy, etc., social 
recognition and approval) . Such rewards have been found to be particularly neces- 
sary in the case of very young children (say, in the first grade^. 

It is observed that one of the ways in which the organization of programs can 
aid in motivating students is to provide clear sub-^goals in the course of the pro- 
gram. A program organized in a series of units (say, 50 or 100 frames apiece) , 
each with a definite set of objectives which are clearly part of those expected in the 
eventual terminal behavior, is more acceptable than one which presents a seemingly 
endless series of frames (often counted in the thousands) not organized in any 
obvious way. As a corollary of this, it is useful to Inform students exactly what 
the subgoals of a unit are, so that they can recognize when they have achieved them 
and feel rewarded accordingly. It helps even to inform students concerning the 
organization of small sets of frames. For example, in teaching Mandarin Chinese 
by programmed instruction the writer informed the students at the outset that 
there are 4 tones in Chinese, and that besides recognizing the tones themselves, 
they would have to learn the numbers assigned to these tones, and the diacritical 
marks used to represent them. Only then did the program proceed to take up the 
tones one by one. 

There are many other psychological considerations which should be under- 
stood if one is to make effective use of programmed instruction. 

Efficient programming demands that the student should spend most of his time 
practicing the responses specified in terminal behavior, or in responses that actually 
lead up to this terminal behavior. He should not be allowed to make Incomplete 
or partial responses (except such as are demanded by the program), and he should 
not spend his time making responses that are not included in terminal behavior 
or are only remotely relevant to it. If, for example, the desired terminal behavior 
is clear and accurate oral production of foreign words and expressions, the student 
must be required to make clear, audible responses while he is working through 
a program, not mere mutterings or sub-vocal responses. If the student is learning 
to spell, he should be required to say or write letters; he should not be required to 
perform irrelevant activities such as verifying that a particular word has 12 letters. 

On the other hand, some of the responses specified in terminal behavior may be 
"passive” responses such as discriminations, meaning responses (identifying the 
meaning of a stimulus), and the like. In this case, it is not necessary for the student 
to be required on every occasion to make an overt demonstration of his response. 
If the student has been trained to respond, if only covertly, to every occasion requi- 
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ring a response, learning can be more efRcient,as Roe (1962) has shown, by not re- 
quiring active responses. On the other hand, the making of active responses is to 
be encouraged during the experimental tryouts of a program, for in this way the 
programmer can easily And out which frames have too high an error count and 
judge whether they need revision. 

Frequent testing of student response is advantageous because it continually re- 
quires the student to be alert. In the parlance of the analysis of behavior, it rein- 
forces "observing behavior." It keeps the student listening or reading attentively. 

The steps of a program (often called "frames") must be properly sequenced and 
adjusted in "size." In each step, we desire the student to make the maximum 
amount of progress possible toward the goal speciAed for terminal behavior. The 
intimate connection between proper sequencing and proper sizing of steps has al- 
ready been mentioned. To recapitulate: if maximum eftlciency of learning is de- 
sired, the programmer can help the student toward his goal by arranging the steps 
so that he is optimally prepared for each step, at the same time making the steps as 
large as possible without creating signiAcant diAiculties in learning. Some writers 
and practitioners in the programmed instruction Aeld may have exaggerated the im- 
portance of making steps small. (For example, in an experimental program that has 
come to the attention of the writer, 29 steps are used to teach the pronunciation of 
the Arst letter of the Russian alphabet and the printing and writing of capital and 
lower case forms of it. This seems excessive in view of the considerable transfer that 
can be expected from properties of the Arst letter of the Roman alphabet, and on 
other grounds.) It is possible to "insult t];ie intelligence" of students,' or at least to 
try their patience. In practice, the programmer can safely err in the direction of 
making steps too large, for in experimental Aeld trials he will quickly And which 
steps are too large, whereas he is unlikely to identify steps that are unnecessarily 
small, because students will perform them without difficulty, just as they will per- 
form steps that are of an appropriate size. 

Undue difficulty with a step is ordinarily "aversive" to a student; that is, it is 
unpleasant and unrewarding. A student who encounters too much difficulty, other 
things being equal, will be less enthusiastic about continuing. However, we have 
found that well motivated students will cheerfully accept difficulty if they are fore- 
warned about it and have reason to believe that the challenge will produce a greater 
degree of learning. 

Step size is particularly important in sequences where one is " shaping" behav- 
ior, for it is found experimentally (both with animals and with people) that the or- 
ganism can progress only a certain amount of the way toward the Anal goal with each 
step, i.e., with each reinforcement. 

Step size is also important in sequences where one is establishing stimulus- 

response "chains." A chain behavior is one where a series of acts A, B, C, 

are established so that A is the stimulus for response B, B is the stimulus for re- 
sponse C, etc. It is often desirable to use at least one step to establish each link in 
the chain, and principles of behavior suggest that these chains should be set up be- 
ginning at the end. Thus, if one wishes to set up the chain A — B — C — D — E, one 
starts by establishing the sequence D — E, because E (as the last member of the chain) 
ist presumably the most rewarding (that is, as the last member of the chain its emis- 
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Sion is noted as signaling the completion or fulfilment of the act). Then one estab- 
lishes C — D — E, then B — C — D — E, and finally A — B — C — D — E. This procedure 
justifies the use ofjthe "backward build-up” in practicing foreign language sentences 
(the example is Mandarin Chinese, taken from Tewksbury ’s Speak Chinese, p. 46): 

Hilidz bin tsQngming. 

Syiu hilidz bin tstlngming. 

Nejge syiu hilidz bin tsungming 
Nyimshude neige syiu hilidz hin tsQngming. 

Another principle to follow in deciding upon step size is that a composite re- 
sponse is easier when the separate parts of it have been previously mastered. One 
would hardly dream of asking a student to imitate a sentence like Lturs enfants bahitent 
id before he has had instruction in its separate phonemes, particularly those dif- 
fering radically from anything in English. The organisation of steps is often a matter 
of arranging for learning of component parts of a composite response before the 
composite response itself is attempted ; the size of step is then dictated by how large 
a component part can readily be mastered in one step by the learner. No definite 
rules can be given about this, although the programmer should have some notion 
about the size of the human memory span (about 7 separate well-learned units is the 
maximum for most people ; 3 to 5 separate well-learned units is a much more com- 
fortable span ; less than this tends to be wasteful of time). 

Finally, learnings are programmed in a series of separate steps in order grad- 
ually to withdraw stimulus support in the form of prompts and other artificial ways 
of evoking desired responses. This is called "fading” or "vanishing.” For example, 
if one were teaching the spelling of the French names of the days of the week, one 
might give them first in the full form {pundi, mardi, mercredi, etc.), then with only their 
first syllables (/««-, mar-, mer-, etc.), then with only their first letters (/-, m-, m-, j-, etc.), 
and finally as simply a series of blanks to be filled in. At each of these stages, the sub- 
ject is required to write the full response. 

To a considerable extent, the breaking up of learnings into small steps in many 
contemporary programs (whatever the actual intent of the programmers may have 
been) ueems to have the effect of controlling the time the student spends attending 
to a particular bit of learning. Vl!^ile it might be true that a student could learn the 
spelling of the French days of the week in one trial, requiring him to make responses 
in a series of variant steps forces him to spend more time on this learning and en- 
hances his likelihood of retaining the learning. The same eftect is achieved by re- 
quiring a student to solve a series of verbal problems covering the same concept. 
For example, in Holland and Skinner’s program The Analysis of Behavior, a series of 
frames is devoted to applications of the principles of shaping. One of these is the 
following : 

"If the shot-put coach never reinforces unless the world ’s record is broken, he (1) 
using successive approximation ; he (2)***have a criterion which, if reached, • 
would direct him to provide differential reinforcement. ’’(Frame 16—15 ; answers : 
(1) is not, (2) does.) 

Essentially, this frame, like a number of others in the series, provides practice in 
determining under what conditions the concept of successive approximation applies; 
the actual responses (the verbal fill-ins) are notitems of terminal behavior to be learn- 
ed, but function as puzzle-solutions to force the student to spend time on the prob- 
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lem presented, thst is, the problem of finding words to cause the statement to make 
sense according to criteria already learned. One of the best ways of forcing close 
and attentive reading of a prose passage is to omit a few words here and there to be 
supplied by the reader (sometimes called the "cloae” technique). 

Thus, programmed instruction has at least some things in common with rote 
learning of the old-fiishloned variety. It Incorporates >>/fl«WTepetltlon, and it often 
supplies mnemonics or associations! mediators. (For example, in a program pur- 
porting to teach the color codes of the electronic trade, ztro is to be associated with 
hlaA through the phrase " black nothingness,” one is associated with brown through 
the phrase "one brown penny,” etc.) Nevertheless, major inspiration for program- 
med instruction comes from concepts of behavior that <:re relatively new, and that 
are more precisely suteable than those of traditional theories of behavior. For this 
reason, it is believed more likely to be successful than instruction based on tradi- 
tional theories. 

RESEARCH ON PROGRAMMED INSTRUCTION 

In what has preceded, a great many statements have been made as if they were 
backed up by solid experimental evidence. Mostofthe "solid experimental evidence” 
has accumulated in the field of animal learning; extrapolation to the case of the 
educated human being has been liberal. At the same time, research activity in the 
field of prgrammed instruction has been growing rapidly in the last four or five 
3 rears. According to one writer, "If the extent of our understanding of the learning 
process were proportional to the rate of increase in articles on programed learning, 
most educational problems would be solved within the next decade.” (Silbermann, 
1962, p. 1). Unfortunately, as this same writer observes, "The most popular find- 
ing in the studies reported in this period is that no significant differences. were ob- 
tained among treatment comparisons.” (ibid., p. 8). "Beyond demonstrating that 
a carefully written setofmaterialswillteachif a student will spend enough time study- 
ing them, we have little unequivocal evidence for principles of programmed in- 
struction” (ibid., p. 9). It is therefore tempting to summarize the research done so 
fiir on programmed instruction with the statement that little of clear value has yet 
been accomplished, and that it does not seem to make very much difference how one 
prepares programs as long as care is expended. This conclusion, however, would 
be a little too hasty. 

The degree to which one should control the exact sequence in which the student 
proceeds through a. program has been the center of one of the major controversies 
hi the field of programmed instruction. One point of view, associated most closely 
with Skinner and his followers, is that every student, regardless of his "ability” or 
prior training, should proceed through a program in a strictly linear fashion— that 
is, tackling every frame in order, once ; proponents of this procedure try to create 
programs which allow all students to do precisely this without either undue diffi- 
culty or undue boredom. Another point of view, associated with the name of Crow- 
der, argues that fast learners should be allowed to proceed through a program as 
rapidly as they can, skipping parts which they don’t need, while learners who meet 
difficulties at any point should be given special remedial frames. Thus, students 
should be allowed to "branch” to parts of the program which are especially suited 
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for them. As yet, .there is no clear experimental evidence ) to allow one to choose 
^*^®®** linear” and the "branching” techniques, but it would seem that the 
flexibility of the branching technique could lead to superior efficiency in teaching; 
there is no need for a sti'dent to waste his time working through parts of a pro- 
gram which present materials he has already mastered. Furthermore, under some 
conditions a "cyclical” or "recursive” pattern may be more practical and efficient 
than a straight linear piogram; in these patterns, the student simply repeats certain 
segments of a program one or more times until a satisfactory degree of mastery is 
attained. 

The present writer (Carroll, 1963 b) has experimented with a cyclical organi- 
zation of material which seems to have a number of advantages. Each frame is divid- 
ed into three essential areas: " presentation,” "question,” and "answer,” and the 
frames are organized Into loops (typically, of about 40 to 50 frames each). In a "fa- 
miliarization” mode, the presentation of each frame is as follows: first, the "pre- 
sentotion” area is exposed, giving information or practice on a new step of the In- 
struction; next, the question area is exposed (with the presentation area remaining 
exposed) posing a question or other tosk for the student; finally, after the student 
has made a response, the answer area is exposed (presentation and question areas 
still remaining exposed) in order to enable the student to verify his response. The 
initial presentation of each area can be accompanied by a short period ofUpe re- 
corded auditory stimuli. In a learning mode,” the same sequence of events is used, 
but the presentation area and its accompanying tape recording are completely omit- 
ted. Typically, students work through a loop in the "familiarization” mode two or 
three times until they have worked their error count down to a satis&ctory level 
after which they revipw and check their learning by repeating the loop one more 
times in the learning” mode (which actually functions more as a "testing” mode 
than a learning” mode). The advantages of this system seem to be : (1) during the 
familiarization mode, frames can be made to be well prompted, and students can 
study reasons for their errors on thebasisof material exposed in the "presentation” 
area, while during the learning mode, the identical material can be used as an un- 
prompted frame (at th^ same time, the learner still has recourse to reduced prompts 
if he still needs them); (2) considerable economy in programming can be effected, 
since the same material is used repeatedly in different modes, and step sizes can be 
somewhat larger than in conventional linear programs ; (3) students enjoy the chal- 
lenge of reducing their errors on successive runs through a loop, and the attain- 
ment of a low error countinaloop is in itself rewarding for well motivated students. 

Another controversy concerns whether the responses to be required of students 
in programs should be "constructed responses” (responses recalled from past ex- 
perience or newly composed to fit the requirements of the problem) or simply 
multiple choice responses” (choices among a relatively small number of presen- 
ted alternatives). The answer depends partly, upon the specification of the terminal 
behavior: if the programmer wants students to be able to recall or compose certain 
responses, such responses must be required at some point in the program, while 



2) At least two studies, however, have found that students aUowed to branch learned Just 
as well as a group forced to remain with a linear program, and took a shorter time See 
Silberman(i962, p. 5 ). 
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if the programmer is chiefly concerned with teaching students to identify or label 
stimuli, or discriminate between them, the multiple-choice response is probably 
more efficient and time-saving. Furthermore, the teaching of multiple-choice re- 
sponses is sometimes a sUge which can simplify the teaching of the more demanding 
constructed response. 

Some writers on programmed instruction have confused matters by assuming 
that the use of construrted responses is more closely associated with "linear” pro- 
grams, while the use of multiple-choice responses is more closely associated with 
branching proprns. If there is any assocation at all, it is a purely historical accl- 
dent : during the development ofprogrammed Instruction, Skinner and his followers 
used chiefly constructed responses in linear programs, while Crowder and his fol- 
lowers used chiefly multiple-choice responses in his "intrinsic” or branching pro- 
grams. One can find linear programs, however, which use multiple-choice responses 
or a combination of the two types; likewise, it is perfectly possible to require con- 
strued resp^ses in a branching program. (Whether the student branches, for ex- 

ample, may be made contingent upon whether he is able to construct the desired 
response in a particular frame.) 

Rather clear experimental results have been obulned concerning the question of 
whether it is' better to prompt a student’s response before he makes it or to wait 
untfl he make it before confirming it. Surprisingly, the prompting procedure seems 
to make for better learning and retention in most of the experimental studies done, 
for example, if pne is teaching a foreign language vocabulary by the paired-associate 
method the prompting method consists of continuing to present both member of 
pa rs like chaise— chair, fiuille— leaf, livte—book, etc., but asking the subject to repeat 
the response terms (chair, leaf. book. etc.). The confirmation method consists of pre- 
senting just the stimulus member (chaise, feuille. Um. etc.) and giving the response 

^esultr^/fo'l^! response. If the experimental 

results are to be token at fece value, current programming techniques (which use 

primarily the confirmation procedure) are not as efficient as they might be. But it 
would be ill-advised to make an Immediate change to a method relying exclusively 
on prompting, because the superiority of prompting may be limited to verbal asso- 
ciations; there are indications, too, that prompting is more valuable in the early 
stages of learning than in the later stages. ^ 

Research comparing programmed learning with conventional instruction is re- 
garded as extremely difficult to perform because ofthe difficulty of holding constant 
the many variables which might otherwise affect the results. Time available, the qua- 
lity of the pro^am or of the conventional instruction, the presentational devices 
used, the Hawthorne or novelty effect, and the relevance ofthe criterion test are the 
major variables that have to be controlled. Most experimental studies have fevored 
programmed instruction, even so, but different forms ofprogrammed instruction 
take widely varying amounts of time. As yet, no definitive statement can be made as 
t^ whether programmed instruction will in the long run be more effective and 
efficient than instruction lacking one or more ofthe characteristics ofprogrammed 
instrurtion. Regardless of the answer, it is possible that considerations of cost, 
availability of programs and programmers, availability of teachers, and the like 

will determine the extent to which programmed instruction will win acceptance 
in education. 
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ii PROGRAMMED INSTRUCTION IN FOREIGN LANGUAGE TEACHING 

OVERVIEW 

This second part of the present paper deals with the special problems that may 
arise in connection with the application of programmed instruction in foreign lan- 
guage teaching. Among the questions that will be discussed are these ; To what 
extent can FL teaching be aided by programmed instruction ? Can a foreign lan- 
guage be taught by programmed instruction alone To what extent is program- 
med instruction in a FL economically feasible ? What special problems are there in 
preparing programs for FL instruction ? What are the pitfalls of programmed in- 
struction ? 



SPECIFYING TERMINAL BEHAVIOR 

The answer to some of these questions depends first of all upon the specification 
the goals of instruction, that is, the terminal behavior that one desires students 
to achieve. Specifying educational objectives is nothing that is completely unfamiliar 
to any teacher, but the need for such a specification is accentuated by the require- 
ments of preparing programmed instruction. 

The description of objectives, of course, depends partly on one’s "level of aspi- 
ration.” The level and kind of competence desired with a foreign language will 
have a strong influence upon the stotement of objectives. 

Whatever the case, detailed specifications of behaviors, skills, and knowledges 
desired in the "graduate” of a program are called for. Unfortunately, the drawing 
up of a truly thoroughgoing set of specifications is a large task. Ideally, an adequate^ 
linguistic description of the language being studied should be available ; from this 
description one would select the particular items judged to be essential for 
achieving the level of language competence which is sought. One vyould list the 
phonological, grammatical, and lexical items which the student is expected to 
master. But there is more to the task than this. It is also necessary to specify the 
language behaviors desired in the student, that is, to stote what mastery means in 
terms of behavior. "Mastery” of a phonological item might mean anything from 
"a technical knowledge of the phonetic classification of a phoneme” to "habitual 
and consistent use of the phoneme, with pronunciation like that of a native speaker, 
in free conversation as well as in formal speech”; one must decide what kind of 
mastery one seeks. Some items might be listed only for recognition rather »h«n 
active use (e.g., the forms of the past definite in French). Ideally, one should plan 
the order in which the various ranges of meanings of lexical items should be 
introduced. Cultural meanings must be given careful attention, including the use 
of forms such as French tu and vous^ various forms of greetings, expressions of 
time and tense, and many other items conditioned by the social situation. One 
must not forget, too, statements about the rate of speaking and understanding 
which the student is to attain. 

The importance of preparing these specifications cannot be overemphasized, 
yet it can hardly be appreciated by a language teacher unless he actually tries his 
hand at program writing. He will find that the task of laying out and sequencing 
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the steps in the instruction demands a clear and definite set of specifications. Even, 
if a program is based on an existing textbook or language course, it will be ne- 
cessary to dissect, as it were, the intentions of the author in organizing his material, 
and often to clarify or regularize this organization. Skillful and successful pro- 
gramming depends upon the programmer’s ability to keep in mind the kinds of 
responses that are desired in the student and the precise kinds of stimuli which are 
to be used to elicit these responses. 

Fernand Marty, in his pamphlet Programming a Basic Foreign Language Course (1962) 
has provided an outline of the terminal behavior he desires for his program in 
French. According to him, what should be the terminal behavior at the end of 
a basic course cannot be set arbitrarily; it has to be defined by experimentation. ” 
He classifies the components of terminal behavior under headings such as ; "struc- 
tures which the student must learn to handle without difficulty,” "morphological 
items that be must learn to use,” "optional liaisons that will be taught,’’ etc. He 
specifies a vocabulary of 1200 words to be taught during the course, and requires 
that the student acquire an oral fluency of 150 syllables per minute and an audio 
comprehension of 200 syllables per minute. He insists, probably rightly, that the 
description of spoken French must be performed quite independently of the 
description of written French, and that the activities of speaking and reading 
French be kept sharply separate in the program. 

The description of the terminal behavior must be carried down to the minutest 
detail. What does it mean to say that a student can handle a structure "without 
difficulty Take the use of the definite article with the partitive structure in 
French ; handling this structure without difficulty could mean, for example, that 
at the rate of 150 syllables per minute the student can immediately shift from the 
affirmative structure using the definite article (J'ai du pain) to the negative structure 
where the definite article is not used (A <*/>«/«). Or it might mean that in 

any situation where the student translates sentences requiring the partitive, like 
I have some bread and I haven’t any shoes,’’ he will automatically use the 
definite article in the one case and omit it in the other. 

The specification of the terminal behavior for programmed instruction is not 
in essence different from that which one makes, or should make, for any other 
form of instruction, but the need is simply more insistent. In the case of foreign 
language teaching, it entails not only the kind of detailed linguistic analysis of the 
target language that we have already described, but also contrastive analyses of 
source and target languages in order to identify what items may cause greatest 
difficulty in learning. It can also entail a rather special kind of linguistic analysis 
to search for sources of confusion in the target language. For example, what 
forms of the French verb are most likely to be confused (as Jut miih. Jiit, seras with 
serais, etc.) .? 

Information on the terminal behavior intended by a program is also needed by 
prospective users. Just what does a program cover 1 What structures and vocabulary 
items are taught 1 The following statement of terminal behavior printed in the 
introduction to the program Basic German Reading published by TMI-Grolier is 
hardly adequate ; 

"The TMI-Grolier Basic German self-tutoring course teaches; the sound of the 
language ; conjugation in present, past and future tenses of German verbs ; the 



132 



) 















S 3 mtax of the German sentence; recognition of simple patterns of article and noun 
declension in the singular; use of modal auxiliaries; the imperative mode; use of 
demonstrative adjectives and possessive adjectives; counting; and 130 useful Ger- 
man sentences.” 

One is not even told the size or the source of the vocabulary included in the 
course, and from this statement one would not be able without further study of 
the program to decide for what level of more advanced instruction the student 
would be prepared. (This is the sort of decision one can make for most elementary 
textbooks by a quick examination of the table of contents and the glossary.) 



WHAT CAN BE TAUGHT BY PROGRAMMED INSTRUCTION.? 

From what little evidence is afforded by the few foreign language programs 
thus &r developed, it would appear that a wide range of language competences 
can be taught by programmed instruction. Even without the use of auditory stimuli, 
lexical and grammatical material can be presented, and the student can atUin at 
least an elementary reading knowledge of a language. With the full range of stimu- 
lation afforded by a combination of auditory and visual presentation devices, it 
should be possible to teach nearly every type of foreign language competence by 
programmed instruction. 

At least one attempt has been made to develop a program of "total self-instruc- 
tion,” i.e., programmed instruction which dispenses with an instructor entirely. 
Fernand Marty (1962) reports having successfully developed such a program in 
French. After one year’s tkkil of the program at Hollins College, he lists the 
following drawbacks : 

1 . Students missed the teacher-student relationship ; from this £ict, (one con- 
cludes that if total self-instruction is to become accepted in schools and colleges, 
students will have to be weaned early from .the teacher-student relationship. 

2. "Reinforcement by a machine is not sufficient to provide high motivation.” 
Students would have been better off if they had been periodically supplied with 
'public reinforcement.” 

3. The machine program failed to produce pronunciation as adequate as could 
be attained by a teacher supplemented by tape-recorded drills. 

4. Too much time was consumed in detecting errors, and there was also a 
frilure to detect errors with sufilcient accuracy. 

5. "A self-instructional program cannot provide for free expression.” 

6. Students felt the need of a book or other material to supplement the self- 
instruction in the language laboratory. 

7 . Students were dissatisfied with communicating only with a machine. 

Actually, it is evident that few of these drawbacks would be irremediable. Some 

of them have to do with administrative and programming problems. Thus, it 
might be practical to wean students from teacher-pupil relationships earlier than 
is now done. One could easily give students more "public reinforcement” (e.g., 
by posting lists detailing student progress), and one could supply books or other 
material to supplement the teaching-machine program (because the use of the 
books would still be self-instru.ctional) . The time consumed in detecting errors 
might be reduced by improved programming techniques. 
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Only two or possibly three of Marty’s points concern kinds of terminal beha* 
vior which may be difficult to teach by total self-instruction : (3), concerning 
pronunciation, and (5) and (7) concerning free expression and communicating 
with live persons. Marty admits that "it may be true that a very careful sequence 
of steps can train some students to discriminate with a high degree of accuracy 
between acceptable and non-acceptable phonological features," but claims that 
"for the vast majoriqr of our students the process would be fer too long and could 
not be fitted within a balanced program." (1962, p. 17) 

The question thus remains : suppose we push self-instruction to the limit : 
how successfully could we produce terminal behavior which would be comparable 
to that produced by methods employing live instructors ? This is a question that 
cannot be answered completely on the basis of present evidence. Probably the 
ferthest advance into its exploration is the work of Morton (1 960) and Lane 
(1961) who have experimented with automated teaching of foreign language pho- 
nology and grammar using principles of operant conditioning. Their work is 
not yet complete, and only tentative and somewhat contradictory conclusions can 
be drawn. In Morton’s 1953—1954 experiment at Harvard (Morton, 1960)^ 
much success was attained, both in phonological and grammatical training. " Stu- 
dents emerging from the four sets in sound production exhibited an extremely 
good pronunciation of Spanish sounds and sound groups" (p. 19). "The degree 
of automaticity reached in the triggering and manipulation of verbal and physical 
responses to the acoustic signifiers [i.e., grammatical elements] was remarkably 
hig^ in all students" 22). The conclusions that one may draw from Lane’s 
careful and rigorous experimental work are slightly more conservative : (1) that 
highly accurate discriminations among foreign language phones and between FL 
and native language phones can be taught very readily by appropriate techniques 
of discrimination learning; (2) that this rapid discrimination learning is based 
upon a history of prior experience with sounds— that the acquisition of the discri- 
minations looks more like a process of discrimination transfer than a process of 
the shaping of completely new discrimination capabilities ; (3) that the automated 
shaping of the production of FL sounds is enhanced when it has been preceded by 
a period of discrimination training, and that it tends fe’rly rapidly to arrive at some 
stable level ; (4) unfortunately, the final level of production achieved is not always 
statisfectory. Nevertheless, it is possible to suggest a number of improvements upon 
Lane’s techniques; for example, information about articulatory aspects of producing 
foreign language phor 'iS could be inserted into the program, for this is one sort 
of training that could probably be taught as well by a machine as by a live instruc- 
tor (assuming that the machine is capable of both auditory and visual presenta- 
tion). 

Even without building a machine that will automatically evaluate students’ 
pronunciation (an extremely difficult thing to do except in very limited areas of 
phonology, e.g., pitch), it is quite possible that programming techniques will 
soon be found that will teach accurate pronunciation of FL sounds in nearly all 
students. Morton’s programming techniques seem generally adequate for the 
teaching of grammatical habits, and certainly knowledge of lexical items is a simple 
matter to develop by automated self-instructional devices. It is even possible to 
teach a dialogue by letting a machine take one part in the dialogue, v^hile the 
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student learns to take the other. If sufficient ingenuity is expended, it will be found 
that there are few if any kinds of terminal behavior in foreign language teaching 
that cannot be programmed for teaching by automated, instructorless techniques. 
What we can expect of automated teaching is that it can develop the basic linguistic 
comptttncits that can make accurate comprehension and fiuent, imaginative expression 

possible when the student is confronted with a live speaker of the foreign language 
he is studying. 

There is, however, one caution that must be observed. The possibility exists, 
though it is small, that even terminal behavior that is well taught may become 
conditioned to the particular locale or circumstances of the teaching and hence 
rnay not be as strong or readily available to the student in another locale or set of 
circumstances. The phenomenon is similar to that which occurs when we find that 
we forget names of streets and public buildings except when we return to the city 
where we learned them. Foreign language behavior could become conditioned to 
a particular teaching machine. To avoid this, it is advisable to require the student 
to practice some of his learning away from the teaching machine or other presen* 
tation device being used. As yet, there is no experimental evidence concerning 
the seriousness of this problem ; it may not be any more of a problem in program- 
med instruction than it is in conventional instruction. Or perhaps it would be a 
problem only in the case where an instructor or native speaker is never available to 
the student. T ne matter of how far a person would be able to go without any live 
instructor or competent speaker of the language is an interesting theoretical ques- 
tion; perhaps it is of increasing practical importance as the need grows for teaching 
neglected languages like Arabic or Hindi or for teaching languages in the grade 
school in times of teacher shortage. 

In practice, however, we may expect that most use of programmed instruction 
occurs in a context where a teacher is available at least a part of the time. Pro- 
grammed instruction is used in such a way as to relieve the teacher of some of the 
burden of presenting language lessons in the traditional manner. But it remains 
for the teacher to assist in student learning wherever the teacher can make a unique 
contribution. After his experience with” total self-instruction," Marty (1962) turned 
to a system of what he calls "partial self-instruction" in which students spend up 
to 90 per cent of their learning time on self-instruction and the rest of the time with 
a teacher, either individually, in small groups, or (occasionally) as a complete class. 
The individual and group meetings with the instructor are used for imparting 
general information, practice in free expression (carefully controlled within the 
limits of language items already learned), and the training and remediation of 
pronunciation. Marty reports no drawbacks in this system comparable to those he 
experienced with a system of total self-instruction. 

The decision as to whether total or partial self-instruction is to be practiced 
may make a difference in the formulation or selection of elements to be included 
in the programmed instruction. For example, if the instructor is to be available 
for pronunciation training, much less emphasis on such training is needed in the 
self-instructional program. It would, however, be necessary to work out an 
appropriate balance between what is included in the program and what is planned 
for the teacher to do. From present evidence, ii •wo\i\d sctm ihzx. discrimination 
training in phonology can be done more effectively in self-instruction with a special 
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program of recorded auditory stimuli than with the teacher. Training In phonologi- 
cal production can also be done partly by self-instruction, but It must be supple- 
mented by extensive work with the teacher. Similar balances oetween teacher and 
program responsibilities would have to be worked out in other phases of language 
teaching. If we take programming in a broad sense, this is no more than program- 
ming the entire course of instruction. 



CURRENT PROGRAMMED MATERIALS IN FOREIGN LANGUAGE 
INSTRUCTION; SOME COMMENTS 



A hiirly good idea of the characteristics of current programmed materials in 
foreign languages can be gained by inspection of sample pages of these programs 
printed in Programs ‘62, cited above (p. 120). Even better is to examine the pro- 
grams themselves. Facilities for the training of foreign language teachers and 
supervisors should include an up-to-date libraty of such programs as are available 
in either commercial or experimental form. It should also Include specimens of 
at least those presentation devices that have gained widest circulation and acceptance, 
and students in the training program should himiliarize themselves with the ope- 
ration of these devices. 

The alms of currently available programs vary widely. Some of them are de- 
signed only to help the student achieve a knowledge of a new alphabet (e.g., Cyril- 
lic, Hebrew). Others are built ostensibly to teach a basic reading knowledge of a 
language. Several are concerned only with the phonetics or phonology of a lan- 
guage, and in this connection It is rather dismaying to note that some programs 
attempt to teach phonology wttb no use of auditory presentation. For example, a pro- 
gram called Intrinsic Spanish (Sounds and Pronunciation : A Mathetical Course) ^)to.zVlcs the 
rather foolhardy attempt to leach Spanish sounds to anybody "with the ability to 
read and write English at the 9th grade level or above” solely by visual means 
(mainly, written text). The authors admit that the program produces only "ap- 
proximations” and that, for example, only 50% of a typical class will acquire a 
proper Spanish r; nevertheless, in view of the availability and inexpensiveness of 
sound reproduction facilities it is indeed strange that these are not used in this 
program. Only three ^or four programs seem to have the full audio-lingual and 
reading-writing alms in view; the longest of these, of course, is Sapon’s 6602-frame 
course in Spanish, which is said to require 50 to 85 hours for completion. Only 
a careful analysis of Sapon’s specifications of terminal behavior would enable one 
to judge for what quantity of conventional Instruction this might substitute. None 
of the programs concern themselves with intermediate or advanced instruction. 

All the available programs in foreign language use an essentially linear pro- 
gramming technique ; that is to say, there is no branching. Most of the frames 
require constructed responses, although multiple-choice responses are not entirely 
avoided. It is difficult to evaluate the size of steps ; even though error rate is re- 
portedly small the steps may actually be too small in some cases. We can only assure 

s)TOR Labs.Inc.,505 19th Ave., Tuscaloosa, Alabama, 1961. 
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ourselves that step size is probably not too large. ♦) It la also dlflScult to evaluate the 
sequencing of the materials either in the gross or in dettll. Contemporary ideas 
concerning the sequencing of skills seem to have been followed ; that is, phonology 
is taught before lexicon and structure, and lexicon is held to a minim um while 
basic structures are taught. There is some attempt to fit "pattern practice" within 
^*^***^®^o*^h of programmed instruction. In general, the available programs 
give the impression of being adaptations of materials already developed for textbooks 
or language laboratories. Of the programs known to the writer, only those devel- 
oped by Morton and his associates at the University of Michigan seem to strike out 
in new directions to uke advantage of principles of behavior control. The primary 
characteristic of Morton’s work, as described In his Ixsnguagt l/sbonatoty ms a Ttacbing 
Machine (1 960) is its separate consideration of disparate language skills, e.g., In 
phonology, the thorough training of discrimination skills before productive 
skills are attempted, or In grammar, the thorough training In "grammatical slg- 
nals” before they are given lexical content. 

Aside from data on error rates and times to complete programs, research data 
are not available for currently available foreign language programs on such matters 
as: performance of students on standardized tests of language proficient^; Judg- 
ments or ratings of student performance by native speakers; retention after varying 
periods of time; success in attempting subsequent phases of language Instruction; 
differential rates of progress for learners of different ages and different degrees of 
language aptitude; etc. Such data will be awaited with Interest. 



SOME POTENTIAL PITFALLS IN PROGRAMMED INSTRUCTION IN 

FOREIGN LANGUAGES 

1. Overzealous claims. Programmed Instruction has been heralded as the "wave of 
the future” in education. Its proponents tend to argue Its merits first of all on theore- 
tical grounds. They praise it because it conforms to a superior analysis of behavior 
and of the means by which that behavior may be modified or "controlled.”*) We 
will not truly be able to decide the merits of programmed Instruction until we have 
the results of wide-scale field trials. Such field trials have become possible only 



♦) It is of some Interest, perhaps, to note that the per-frame times for the Unear FL programs 
listed in Programs ’62 vary widely, but they are all under one minute. For example, from date 
supplied In this source one can estimate that the average per-frame Ume for Sapon’s Spanish 
A program ranges from 27 to 46 seconds. 

■i)The word control as used by behavioral scientists has probably been misunderstood in some 
quarters. Behavioral scientists do not seek to "control” behavior in the sense of "puUlng the 
strings" like a puppeteer. They do not pretend to be "Big Brothers " arbitrarily dictating the 
behavior of students. The notion of "control” is better thought of as akin to the notion of 
'guiding" or "arousing ” behavior. If appropriately designed, a learning situation can guide 
or arouse the formation of new response tendencies-tendencies which the student usuaUy 
wishes to acquire In any case. Matters can be arranged in such a way that these new responses 
viW come under the control of certain stimuli. The control, then, is to be exercised by stimuli (spoken 

words, printed problems, etc.) rather than by the teacher or anyone else who sets himself up 
IS an arbitrary dictator. ^ 
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recently with the development of 2 number of programs that appear to pass preli* 
mlnary criteria of acceptabili*;'. In the meantime, one hears claims of seemingly 
miraculous successes with programmed Instruction. In their zeal, proponents 
of programmed instruction have sometimes been guilty of a strange Inconsistency. 
Out of one side of their mouths they warn us that research studies comparing 
programmed instruction with conventional instruction arc extremely difllcult to 
perform with adequate experimental controls, and that even with adequate controls 
the results can easily be inconclusive. Out of the other side of their mouths they 
extol the successes of programmed Instruction by citing figures Intended to show 
that pupils are much more successful with programmed instruction than with 
"conventional instruction." In the foreign language field, there seem to be no 
published reports of this kind, although there undoubtedly will be In the near future. 
These reports need to be subjected to the closest possible scrutiny, raising such 
questions as : How did learning times for the same content or subject matter 
compare ? Were the same content and objectives used In the two procedures 7 How 
good was the conventional instruction with which programmed learning was 
compared ? Did experimental and control groups have equal opportunity to learn 7 
Even if efficiency In learning was superior for programmed instruction, was retention 
also superior.? Were student attitudes toward programmed Instruction more 
favorable than toward conventional instruction 7 Etc. 

2. Inefficient programs. In the absence of hard data. It is difficult to support the 
charge that many present programs are inefficient, but inspection of these programs 
suggests that they are. Many very elementary points are belabored ad nauseam, or the 
Instructions as to the mechanics of proceeding through a program get unneces* 
sarily tedious. (How many times does one have to be told that one is to select the 
French word, not the English one, or that one is to repeat after the voice on the 
tape, etc. 7) This seems to be due In part to the principle of the minimal step which 
has circulated among programmers. In order to make a program efficient, steps must 
be of optimal size; perhaps they must even be of different sizes for students of dif- 
ferent language aptitude. Programmed instruction will not succeed, in foreign lan- 
guages or any other subject. If It tends to waste the time of students. Nor will It be 
fully accepted if tb,e format of programs is such that an unnece’ssary amount of paper 
and equipment is needed. As said elsewhere. It is believed that programmers In 
foreign languages should start with theassumptlon that students can treats language 
program In a reasonably intelligent way, and that points of difficulty should be 
allowed to emerge from Informal tryouts. Points ofdlfficulty in foreign language In- 
struction are more likely to arise from Inadequate explanation or Inadequate pre- 
paratory practice for the Introduction of a new learning than from Inadequate break- 
ing down of a particular learning Into small units. Actually, there are advantages in 
presenting relatively large units atonetlme(e.g., several sentences of a dialogue, or a 
series of contrasting linguistic structures) for the student Is enabled more readily to 
perceive the structure of such larger units and to practice them as wholes. 

3. Overefficiency in foreign language progmms. It would be a strange paradox, but nev- 
ertheless a conceivable eventuality. If programmed instruction in foreign languages 
turned out to be "too good.” If It regularly produced students with perfect native 
accents, startling fluency in speaking, high proficiency In reading and writing, and 
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decided empathy for a foreign culture, one can realize the educational pandemonium 
that might result. The educatlotul system might not be able to absorb such 
students, or they might be to some extent less accepuble in a foreign country than 
if they exhibited a suiubly non-native accent. One solution for this unlikely eventu- 
ality would be to modify one 's specification of the terminal behavior (e.g., to acquire 
a cultivated but not native accent); another would be to revise the foreign language 
curriculum to accommodate students with high proficiency in a language. 

4 . Tb* cost of pngjmmmtd instruction. All the evidence available at present indicates 
that the cost of programmed Instruction will initially be greater than of convention- 
al instruction. The pltfiill for programmed Instruction is that the Industry may fiill 
to recognize the need for reducing programmed Instruction costs to a minimum 
compatible with sound program development. At the same time, competition in the 
industry may force some of the smaller enterprises out of business, with the conse- 
quent loss, it may be, of the results of some good work and good thinking. 

y The difficulty of educational rjtarcb in tie context of progyammed instruaion. The dlfil- 
edty of doing educational research in the context of programmed Instruction is 
admitted. Unless one is studying merely a small number of variables for the purpose 
of refining progranuning methodology, it is difficult to set up adequate experimen- 
tal settings or laboratories for the purpose of evaluating the technique. Unless care- 
ful longitudinal studies of student progress under programmed instruction are 
made and widely circulated, it will be next to impossible to provide "labels” for 
programs that really say what a program can accomplish in terms of the relevant 
content. The pitfall for the field is that too little money may be available to support 
such ventures. 

6. Overstandardization. Prospective purchasers of programs and of presenU- 
tlon devices are being told to "wait and see” — either not to use any programmed 
instruction at all, or to use only materials and devices that show high likelihood of 
becoming sUndardized and widely accepted. This advice has the function of pro- 
tecting purchasers against materials and devices that will rapidly become obsolete, 
but if accepted too widely may have the unfortunate effect of freezing development 
at some mediocre level. The widespread standardization now taking place, for ex- 
ample, in the Uf'e of certain kinds of programmed texts and machines for presen- 
tation of only visual material may retard the development of properly sUndardized 
audio-visual programs and presentation devices. The concentration on strict linear 
programs, with sUndard frame size, may be another evidence of oversUndardlzation. 



COST AND FEASIBILITY PROBLEMS 

Among the factors that would have to be considered in judging the cost of pro- 
grammed instruction in a foreign language are the following : 

1. The basic unit costs of programs as fixed by publishers or distributors. The 
unit costs of the foreign language programs listed in Programs, ’62, where given, 
range from 1 10.00 for TMI-Groller’s 1994-frame program in Basic Russian Read- 



139 



ing to I 229.29 for Sapon’s Encyclopedia Britannica Films 6602-frame program 
"Spanish A" accompanied by 22 7” tapes. Publishers should, however, be asked 
for separate prices for the components of their programs (programmed texts, tapes, 
teachers’ manuals, tests, etc.) inasmuch as it may be possible to reduce costs by re- 
using some components and locally duplicating tapes (if publishers permit). 



2. The length of programs in terms of either number of frames or instructional 
hours, considered also in terms of the amount of content covered. Obviously, a pro- 
gram that takes 5000 frames and an estimated 45 hours to attain a ce;rtain educatio- 
nal objective is more costly and ineflflcient than one that achieves the same objective 
in 3000 frames and an estimated 25 hours. Furthermore, if the per-pupil cost of 
programmed instruction materials for the first 45 hours of a course l3, say , 1 10.00 
and the per-pupil cost of conventional instruction materials for the remaining 35 
hours of an 80-hour course is only $2.00, one would institute programmed instruc- 
tion only if the efficiency of programmed instruedon were very much greater than that 
of conventional instruction. Very few data are yet available to enable one to judge 
costs of programmed instruedon in foreign languages in these terms. A useful 
exercise for a FL-supervisor would be to examine various programs in foreign 
languages available and analyze probable costs in comparison to conventional 
instruction, with due regard for the estimated levels of proficiency likely to be attain- 
ed after any given amount of time. It would be useful for such a person to refer to 
dau on program costs supplied on page xii of Programs, ‘62, where it is stated : "In 
general, the cost of programmed instructional materials seems to be considerably 
higher than of textbooks in terms of equivalent content covered.” 

3. The unit cost of presentation devices that may be necessary or desirable. 

Programmed texts, of course, do not require presentation devices other than 
themselves. The printed components of many other programs are ordinarily 
prepared in such a way ("down-the-page”) that effective use requires a simple 
"teaching machine” for successive presentation of frames and frame areas, in- 
cluding spaces for the student to write his answer. In order for the program to 
be reusable, it must be possible for the student to write his answer somewhere 
else than on the program itself, for example, on a separate "answer tape.” Among 
the machines available for presenting "down-the-page” programs printed on 
unbound sheets are: The Koncept-o-Graph machine ($ 32.00) with a separate 

answer tape, and the Min-Max machine ($20.00), which does not provide a separate 
answer tape. These machines, of course, could be used with a large variety of 
programs— not only for foreign languages but for many other courses. It is not 
considered necessary here to discuss costs of tape recorders and other components 
of language laboratory systems that may be used for presenting audio-visual pro- 
grams. 

Some experimental programmed materials in foreign languages may require 
the use of rather special audio-visual presentation devices. Little information can 
be given concerning the probable cost of these devices. However, the following 
audio-visual devices are among those listed, pictured, and described in the ' ... 

publication Teacbmg Machines: Industry Survey and Buyers’ Guide (1962): 
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Dorsett Electronics Model 834 (approximately $330) 

Eastman Kodak Mentor Model I ($200 for basic unit; ''synchronized sound 
planned as a further accessory”) 

Graflex Audio-Graphic ($730) 

Hamilton Research Associates- Auditutor (”$200 to $300”) 

Kalart Soundstrip (price unknown) 

LaBelle Industries Teleguide (price unknown) 

Learon Corporation of America Mark I ($ 443) 

Visual Programing, Inc. Model Phi Sound/Sight Programed Instruction 
Presenter (under $ 400 )i 

Most of these devices are of very recent introduction ; prices may decrease if 
sales prove to be of sufficient volume. 

One &ctor that may have to be considered in the choice of audio-visual devices 
would be the cost of prtxhction (as contrasted with program creation). The 

production and copying of multiple-channel tope recordings (in which one or more 
channels may be used for control signals) and of film-strips with special control 
spots may be difficult and costly unless inexpensive devices are provided to fiicilitote 
this work. This is a problem, of course, only if foreign language teachers or 
supervisors intend to prepare program material themselves. 
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